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PROBLEM TO BE SOLVED: To obtain a new compound useful as a catalyst in producing 
an olefin from a specific olefin through olefin metathesis. 

SOLUTION: This new compound is a compound of formula I {X is an anionic ligand; Z 
is a metal-contg. unidentate or tridentate ligand nonionically bound around a 
ruthenium atom; Rl and R2 are each H, a (substituted) hydrocarbon [a 1-50C alkyl, 
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to afford a compound of formula V as one of the objective compounds. 
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&X/R' 4 (0 1 fflX«-eiUXh^\ lal-'CS) £ £>XJiS13: 10 

is. r'J-^^fv-. T5h\ jjrJW*¥i^K 

[oo36] mmztLXii/m/Mmzti&^xu? 

itV I <n^\s7 -f ytfWR' 1 ,. R' 2 . R' 3 25.l>'R' 4 {i. 

t 0 0 3 7 ] 5£V I <7)XU7 4 ylZio^X x Mfc^a. 
R'i. R'». R' 3 S.VR.'4iO^^X(±^Tc7)7K3g{i. 20 

1 nx&*nM±nm-<vxi±'t!kiL< l zm%:&^u . ^ o 

;K -bn, -bay. tb'o^i^ T/Uci^ v\ T'J 

[00 38] R' 1 , R' 2 . R' 3 &^R' 4 O(5"l&t>'7KSi0 
0 oittJ&S^fflfi. 3$ I =5r^ t VlcM t'C HutE Lfc 

[0039] *3S«Eco;tr8a±. ^fcft^X(i?m=5:L 
T'ff^tA s T'II.A\ LfrLttZ LKii^mm^m 30 

t±, HC1. H B r „ HI, HBFt, HP F 6 Xii/& 

BF 3 . A 1 C 1 3 . Xti/SX^ZnC 1 2^JnLTfi : 

[oo40]i<^i;tc > ^oct^iO^TJ^i 

frX(±/&lXM^<0fS^^r^' U x-f is a >lz£ *) . 
^8?<7>:*^7 4 y*%h £ J: & ; £<9.Ifcfctfifc: 40 

[004 1] 

ifcO^lteMti. #?^£i&HB-r 

[0042] 1 ) *mtf)IM0>9Bk 

—®&)^m : lmmo 1 <7)R u C 1 2 (^'-R->f $^ 

yyy-2-4 s/fy) 2 (cHPh) xtiRuc 1 

2 (y-R->f*^/'jy-2->fiJfy) (PCys) 50 



(CHPh) Rti^^t9>-?>*'C&^ ) Sm 

I f.)tia^-7-l/>'^ft?t^^^i:-5ni I Vtitiit^-J-l-y 
lizmm L)tlramol(0(L'MX' z ) ?. COMW. t WW 
&♦ KfB»iK*&ili ( RT ) 5-1. 8 04HU8M 1 

[0043] 3BttLfeHR«*W*ffl^T<5i:<»>fl:-&«lS' 

(fmi ) 

[0044] 
[^L8] 




[0045] \b$mM: RuC Is (^'-v-^n^v- 
)V-4 $^y«J>— 2->f iJfV) (PCy 3 ) (CH 
Ph) &V( (p-v-^O-) RuC 1 2)2 
505I$|SI: 2D$|^ 

C32H44C 1 4N 2 Ru2t^-rS7Cfg^flf : 
f MtMC 4 8. 0 0 ; II 5 . 5 4 ; N 3 . 5 0 
HaiffiC 4 8. 1 1 ; I I 5 . 6 1 ; N 3 . 5 2 . 
'H NMR (CD2C 1 2/25*C) :tf = 21. 14 
( 1H, s, R.u=CH) , 7. 89 (2H, d , 3 J 
iiu = 7. 8Hz, CeHsCDo-H) , 7. 67 (1H, 
t, 3j llu = 7. 8Hz. CsHsOp-H) ,7. 22 
(2H V 3 Jim = 7. 8Hz, C 6 H B <7)m-H) , 
7. 0 9 ( 1H, s, NCH), 6. 6 5 ( 1H, s, 
NCH) , 5. 70 (1H, m, NCeHnCOCH) , 
5. 53, 5. 50, 5. 4 3&V5. 2 8 (^Tl 
H, d, 3Jmh=5. 7Hz, p-is* ycr>CH) 3. 
0 5 ( 1H, m, NCeHuOCH) , 2. 85(1 
H, m, p-^y^OCH (CHs) 2) , 2 . 34 (3 
H, s, p-^VtfOCHs) , 1 . 8 2-0. 91 
( 2 OH, £Tm, NC6Hn<7)CH2) , 1 . 4 1 (3 
H, d. 3j HH =7. 0Hz, p-y^^CH (C 
H3) 2) , 1. 27 (3H. d, 3Jhh = 7. 0Hz, 
p-y^^CH (CH 3 ) 2) . 13 C NMR (CD2C 
l2/'25 , C) : 5 = 319. 4 (Ru=CH) , 16 
5. 2 (NCN) , 154. 0 ( C 6 H 5 <7) i p s o- 
C), 13 1. 4, 130. 7, &1/128. 7 (C 6 
H5O0-C, m-CSlfp-C) , 119. l&lfl 
18. O(NCH), 10 1. 3, 96. 8. 81. 
3, 80. 6. 7 9. 7S.IX7 9. 4 ( P -v-*y) , 



(8) 



2 1 2 .1 9 2 



1 3 

5 8. 9RXS*5G. 7 ( NCr 1 1 u <7)C Tl ) ,36. 
0, 3 4 . 9 . 3 .1 . 3 , 2 5. 8 r 25. 4M/2 
2. 3 (NC(iHu<?)CHx) , 3 0. 8 (p-i/.Xy<f) 
CH (CH 3 ) ?.) , 22. 2&l*2 .1 . 9 (p-i^y 
COC H ( C Hs ) a ) , .18. 8 ( p -i/* >'<7)C 
H 3 ) . 

[0 04 6] (ftME2) 
[0047] 



cr 



CI 

1 

Ru=CH-Ph 



Civ 

cr 



2 1 

3 J 



6. 69 ( 1H ? s 
NCeHnOCH) , 
9Hz, p-z/*> 
3 Jhh = 5. 9Hz, 



[0048] fJilfe^M : R u C I 2 ( DMy 
f Sr/'Jy-2-{ UfV) 2 (CHPh) £tt>' 
( (p-^y) OsCl 2)2 

C32H44C 1 4N2OSRU t^-rsTcs^w : 
fl^lfdlC 4 3. 1 4 ; H4 . 9 8 ; N 3 . 15 
HSMfiC 43. 31 ;H5. 11 ;N3. 13. 
iH NMR (CD2C 1 2/2 5X:) :&^21 

( 1 H, s , Ru-CH) , 7. 9 1 (2H, d 
1111-6. 4Hz, C 6 H5<Oo-H) , 7. 72 (1H, 
t, 3 Jhm=6. 4Hz, CbHq«p-H) , 7. 24 

(2H, t. 3 Jhh = 6. 4Hz, CgHbCOmi-H) , 
7. 04 ( 1 H, s, N CH ) , 
NCH) , 5. 70 ( 1 H , m, 
6. 08 (1H, d, 3 Jmi=5. 
COCH), 5. 95 (1H, d 
p-v-^y^OCH) , 5. 75 (2H, fifci^t, 3 
Jna=5. 9Hz, p-y^yWH) , 3. 07 (1 
H F m, NCgHiiCOCH) , 2. 83 (1H, m, P 
-y^^CH (CH 3 ) 2 ),2.34(3H, s,p 
-^y<7)CH 3 ) , 1. 90-0. 85 (20H, ^ 
tm, NC 6 Hii^CH 2 ) . 1. 39 (3H, d, 3 J 
hh = 6. 8Hz, p-y^y^CH ( C H 3 ) 2) , 1. 
33 (3H, d, 3 Jbh = 6. 8Hz, p-i/*ycr)C 
H (CH3) 2* 13 C NMR(CD 2 C1 2 /2 5*0 : 
£=319. 7 (Ru = CH) , 165. 0 (NC 
N) , 15 3. 9 (C 6 H 5 <7)i P so-C), 13 1. 
2, 130. 7. M128. 6 (C 6 H5<7)o-C, m 
-C. ddfp-C) .119. 3&1/1 18. 1 (NC 
H) , 96. 5, 91. 5, 71. 6, 71. 4, 7 

0. 4&X/69. 7 (p-is*y) . 58. S&X/5 
6. 5 (NCeHnCOCH) , 35. 8, 35. 3. 3 

1. 2, 25. 9, 25. 2RXS22. 7 (NCeHu 



10 



0 0 0- 
1 4 

<7.)Clh) , 3 1. 2 (p yy^CH (C 
Hri)*), 2 2. 2SIX2 2. 1 (p > \X ><?)C H 

(CH 3 ) 2 ), 18. 7 (p-S^VCOCHs) * 

[0049] (fi«3) 

[0050] 



CI 




1 I' 

C '\J 



[005 1 ] fU^3® : R u C I 2 (y-^V^M^ 
>V-4 S//U>'-2~>f Utt>) 2 (CHPh) Rtf 
(Cp*Ru C 1 2 ] 2 
SJiOT: 1 5 fl- 
at) C4bH 4 6C 1 2N4RhRufc^S7cSs^>W : 
ittMC4 7. 88;H5. 65 ;N3. 49 
^MttC 47. 99;H5. 70 ;N3. 45. 
*H NMR ( CD2C 1 2/2 5*C) : 8 = 2 1 . 2 0 

(1H, s, Ru=CH), 7. 95 (2H F d, 3 J 
hh = 7. 2Hz, C 6 Hb^o-H) , 7. 67 (1H, 
t, 3 Jhh = 7. 2Hz, CeHb^Op-H) , 7. 25 

(2H, t, 3Jhh = 7. 8Hz, CeHsOm-H) , 

7 . 09 (1H, s , NCH) , 6 . 68 (1H, s , 
NCH), 6. 5 7 ( 1H, in, NCbHiiOCH) , 

30 2. 97 ( 1 H, in, NCgHii<7)CH ) , 1. 85- 
0. 86 (20H, ^tm, N Ce Hi 1 <7)C H 2 ) , 1. 
74 (15H, s, CpWHa) 0 13 C NMR (C 
D2C 1 2/2 5<C) : £ = 319. 3 (Ru=CH) , 
164. 4 (NCN) , 153. 5 (CsHsCOi p so 
-C), 131. 2, 130. 4, MSI 2 8. 7 (C 
gH 5 <7)o-C, rn-C, p-C) , 118. 9&IX1 1 

8. 3 (NCH) , 94. 3 (d, J R hc = 7. 5H 
z, Cp^CCHs) 58. 324.1X56. 4 (NCgH 
11COCH) , 35. 2, 34. 1, 33. 3, 25. 

40 8, 22. 4, 21. 2 ( NCe Hi iCOC H2 ) , 9. 3 
1 (CpWHa) . 

[00 52] 2-4) ^U7 4 y*?-teisXlZt$i?&^; 

frnz^MLtzmmmn. * y^^^x^tf 
&*mi<om;cwm&£mm3-& 9 wm<D*x? * y 

z/xm&iz&wh *ti h<m l < mm utssttfc* * . 

50 &-e#£o 



1 5 

[ 0 0 5 3] 2 ) J 

[00 54] 2a) //MOM^cOFPRly ^-l:yXi^ 
/? cDg&ffc£ 3 0ml cof&ffcy f - U >4d§fi?-r & ,20. 



(9) **BH2 0 0 0-2 12 192 

* 'CRiKftS: 5 0 0 in I <?):A 9 J —rt^fc^iiiiinf & ^ i: 

«fc 0!»5£i*^(c^jfr^ (xK'J s A<#fr*wiiMKtffi 
/y * y-/kft»&* 9 jg LBifctt LfcSL SfKffiTT— 

[0055] sj£B#isk flMsawtiJiisflSH* 

(turnover frequence x TOF) 5r|ft \{,Z5fC$~\, 
[0056] 
10 [^1] 



mm 




mm i: s :i 


IK* [Sfi] 


TOF 




i 


2 0 0 0 0 


6 0 


7 6 


9 • 1 


0 s 


2 


2 0 0 0 0 


6 0 


8 2 


I • 1 


0 B 


3 


2 0 0 0 0 


2 0 


8 0 


3 ■ 1 


0« 



[0057] 2b) m&£Sfrtffr*>W5#M6mX 

j)VK)v*v— 2.-4 >vt*l ~r — h zmm* ?-£i>-xn 

AKfft&KJEEA.yf- : 7-5X3PffC. 1 . 0 u mo 1 CO 
&«CD§m$: 2 m 1 COi&ffcy -f-U ^fcaSSH"* ..5.0 
m m o 1 CO 5 - y )Vi£)VA-y~ 2 — f /UT-fe-f — h 
3nLTSje2rlS^L^->T'RieflS^5 0 Om 1 coy^y 

-;t4»t=aa«rr s z. t iz x o w^rast^ it<r& < 

Ttf^HDROMP 



58 yy;M0M> >co&K£*%ML£:) . ffiLfcPJy^ 
*^yJ. ^tefc^JtmU ifc^-Ci&fcy f-l^/ 

y ? y -/i-xt ± f- >-/y ^ y -;u#»£>$i o m Lnik 

20 5£LT 

[0058] RjEf$|Sk mm&X/T O F£-ffe2{C 

[0059] 
[^2] 







[ s ] 


[as] 


TOF[h" 1 ] 


1 


5 0 0 0 


18 0 


9 5 


1 * 1 0 6 


2 


5 0 0 0 


18 0 


9 5 


1 • 1 0 s 


3 


5 0 0 0 


6 0 


8 0 


2 ■ 1 0 5 



[0060] 2c) 1, 5-is?X3X-??zS3iy<7)mm 

^minmkn&tiLimm-r&tzMz^ 1, 5-^?n 
^-^^>-'x>'corasy^-fe>'^a^coi!i^$:. nmr 

^MSfctiD^-^-L*:. yn^K/l^vfcifcttLT* 
C0#L</h$^c0M^<7)Jt^t, 1, 5-^-^D^-^ 

ftlW^^yf : 1 . 8//mol fO^I&Eco^-^CO 
fgffcfc.. NMR^£A*l.&^"C0. 55m 1 OCDaC 40 

y (t^Y-: ftl!jl=2 5 0 : 1) 

^H^rTS., RiScOj&g?:. »H-NMRX^^ 

m&tZ>Ztlz£*)mBjFtZ>. {tfVi<-7xi*7 

mh&isri-jwm&izi K>.mi iz^i-tx a *r#y 
^ a^r ^ ^ ^'x^coi^fa^sff &um&vm 3 ^fg^-rs 
i a %{m®mmm ( to f > . 

[0061] A50 



* [^3] 

1. 5-y^D*WyI>(OROMP 







[»] 


#35 [%] 


TOF [h~ 5 ] 


1 


1 0 


- 9 


8 0 


110 0 


2 


9. 


1 


8 0 


13 0 0 


3 


1 . 


2 


8 0 


1 0 0 0 0 



[0062] ZZX-mtfLZtltzTO Fli. JStaco^cO-?- 

^ ^t^IR^^etftico^t^tt^/i^n^ 

^^S^Cl OOOh J^T'COTOFSr^-r. 

[006 3] 2d) isrw^yT-XDWmjtf-tzls'Xm. 

Affl^Hiiy^.yf- : y=yXZ2fpX\ 1. OAtmolCO 
^/srcO^SrlmlcOJS-fkyf-Uy^JB-rs. 5. 0 
mmo I <Vis7n^y^y$:WtoLX%J&$:mitkl,<!K^ 



1 7 

'ClstHErffftS: 5 0 0 rn I COX /— l\,ipt,ZiM\rt& ZtiZ 



(10) *tBf]2 0 00-21 21 92 

1 R 

[ 0 0 6 4 ] 
tS4] 



S4 *3gi0J(J>M*«>flft:S:fflHfc>-i7D^>?>©ROMP 







[»] 


mm [%] 


TOFCh 1 ] 


1 


5 0 0 0 


3 0 


2 5 


2 5 0 0 


2 


5 0 0 0 


3 0 


2 8 


2 8 0 0 


3 


5 0 0 0 


5 


1 0 


6 0 0 0 



[00 6 5] 3) Wm*9-ti>-^ 

1/ v Srifcffi t T y ? n^Mf -t v SrJFM-r h fz&b(Q 1 . 7 

SmtfJKcRJ^ < "/ -1- : 6 . 3 M m o I Offifls £ 2 

mini, 2-5^onx : *>'tei8fl?Lfc*iS£. 0. k 

^5 *3B9I<Z>fi*CD*ff#:*M^*: 1. 7 -t^?> ? X>WRCM 



5 mmo I Wl, 7 ^ S^X y L?t„ 60 

[00663 

im5i 



mm 






mm [%] 


i 


5 0 


1 0 


>9 8 


2 


5 0 


1 0 


> 9 8 


3 


5 0 


1 0 


>9 8 



[0067] 4 ) 4m&*\s 7 < y<?^A JtLi/T. 

ftlW^aSA' >y f - : 6 . OmhoI C9#* <7)ig«cS: 1. * 

£6 *fi»<«©fi^©«S#*ffl^Zt 1 



*mini, y^zmmLfzmm^. 3 . 

0 in mol»l-^^f>t L3t . 4 5 B§fS 

[0068] 
[SI6 3 







mm [h] 


mm [%i 




i 


5 0 0 


3 


5 1 


3. 7 


2 


5 0 0 


3 


4 7 


3. 4 


3 


5 0 0 


3 


2 2 


3. 5 



[00 6 9]*|ftWO«a**ffl^fcl, 5-5>^n^-^ 
^yXy^OROMP : 

♦»*3 ; ♦figfisl ;W#RuCl2 (PCy 3 ) (C 
HPh) (P. Schwab, M. B. Fmce, J. W. Ziller, R. 
H. Grubbs, Angew. Chem. , 1995, 107,2179-2181; AngeA 



&w. Chem. Int. Ed. Engl. 1995. 34, 2039-2041) 

[[Mi] ^^j^^u^^^^y<Dmmtmmcommm 



[Hi] 




( 1 1 ) 



Vm r 2 O 0 0-2 12 1 9 2 
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